CALLER INFORMATION PROVIDING APPARATUS AND TRANSMITTING 
METHOD IN MOBILE COMMUNICATION NETWORK 

BACKGROUND OF THE INVENTION 
5 Field of the Invention 

The present invention relates to a mobile radio 
communication network and more particularly, to a caller 
information providing apparatus and a caller information 
transmitting method in a mobile radio communication network. In 
10 particular, the present invention relates to a caller information 
providing apparatus and a caller information transmitting method 
in a mobile radio communication network which transmits the 
caller information simultaneously when a telephone call is 
transmitted to a mobile terminal. 
15 Description of the Related Art 

A user at a terminal of a receiver mobile station belonging 
to a telephone communication network sometimes wishes to know who 
is calling before receiving the call. To meet such demand, a 
caller line identification (CLID) service has been commercialized 
2 0 to provide the telephone number and name of callers through a 
display installed in the receiver mobile station terminal when 
a call comes in from an originating mobile terminal of a fixed 
network such as a public switching network (PSTN) . However, the 
CLID service has been provided only in fixed networks based on 
2 5 the public switching network, and could not be provided in a 
mobile radio communication network due to technical problems. 
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SUMMARY OF THE INVENTION 
Accordingly, an object of the present invention is to solve 
at least the problems and disadvantages of the related art. 

An object of the present invention is to provide a caller 
information providing apparatus and a caller information 
transmitting method in a mobile radio communication network. 

Another object of the present invention is to provide a 
caller information providing apparatus and transmitting method 
which can transmit picture information of a caller when 
transmitting a call to a mobile terminal in the mobile radio 
communication network. 

A further object of the present invention is to provide a 
caller information providing apparatus and transmitting method 
in a mobile radio communication network which enables an 
operating center of a communication service provider or terminal 
subscription agency to prepare, register, and manage a picture 
of mobile terminal users, so that the picture can be transmitted 
to mobile terminals if required. 

A still further object of the present invention is to 
provide a caller information providing apparatus and transmitting 
method in a mobile radio communication network which can transmit 
caller information wherein picture information, audio 
information, and character information of callers are selectively 
combined when a call is transmitted to a mobile terminal in a 
caller information system. 

A still further object of the present invention to provide 



a mobile terminal which can receive caller information wherein 
picture information, audio information, and character information 
of the caller are selectively combined when a mobile terminal 
receives a call in a caller information system. 

Additional advantages, objects, and features of the 
invention will be set forth in part in the description which 
follows and in part will become apparent to those having ordinary 
skill in the art upon examination of the following or may be 
learned from practice of the invention. The objects and 
advantages of the invention may be realized and attained as 
particularly pointed out in the appended claims . 

To achieve the objects and in accordance with the purposes 
of the invention, as embodied and broadly described herein, a 
caller information providing apparatus in a mobile radio 
communication network comprises a receiver mobile terminal with 
a display device for displaying picture information; a base 
station for processing originating and terminating call signals 
of mobile terminals and providing a radio channel for 
transmitting picture information to a receiver mobile terminal; 
a mobile switching center for processing the originating and 
terminating call signals from the base station and transmitting 
the picture information to the receiver mobile terminal; a 
picture service controller for storing the picture information 
and providing the picture information to the mobile switching 
center; and a communication service provider operating center for 
registering users and performing a picture information service 



control . 

According to the present invention, the picture information 
represents a user characteristic. The picture information may 
be information which a user desires to transmit. The picture 
information may also be information which is registered by users 
in the picture service controller through the communication 
service provider operating center. Here, a user may register the 
picture information using a picture recognition device or a 
camera. The user generates the picture information using an 
input device and registers the generated picture information. 
Finally, the picture information may be information provided by 
the communication service provider operating center. 

The picture service" controller comprises a data 
transmitting/ receiving unit for performing data communication 
with the communication service provider operating center or the 
mobile switching center; an originating identifier detecting unit 
for detecting an identifier of a specified mobile terminal from 
an output signal of the data transmitting/receiving unit; a 
control unit for controlling storage of the picture signal 
provided from the data transmitting/receiving unit and output ting 
the stored picture information; and a caller information 
generating unit for providing the picture information to the data 
transmitting/receiving unit under the control of the control 
unit . 

The picture service controller further comprises an 
identifier managing unit for managing the identifier of the 
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respective mobile terminal in the form of a database under the 
control of the control unit, and a picture memory for storing the 
picture information or outputting the stored picture information 
under the control of the control unit. 

Particularly, the picture memory may store the picture 
information which is classified for each caller under the control 
of the control unit. The picture memory may also store the 
picture information which is classified for each user registered 
in the communication service provider operating center under the 
control of the control unit. 

In another embodiment of the present invention, a caller 
information providing apparatus in a mobile radio communication 
network comprises a mobile terminal with a display device for 
displaying picture information and/or character information and 
a speaker for outputting audio information; a base station for 
processing originating and terminating call signals of the mobile 
terminal and providing a radio channel for enabling selective 
transmission of picture information, character information, or 
audio information to the mobile terminal; a mobile switching 
center for processing originating and terminating call signals 
output from the base station and transmitting to a mobile 
terminal caller information wherein the picture information, the 
audio information, and the character information are selectively 
combined; a picture service controller for storing caller 
information and providing the caller information to the mobile 
switching center; and a communication service provider operating 



center for registering users and performing a caller information 
service control . 

The caller information is information which represents a 
caller characteristic, and is composed of a combination of at 
lease one of the picture information, the character information, 
and the audio information. 

A picture information transmitting method in a mobile radio 
communication network according to the present invention 
comprises requesting from a mobile switching center to a picture 
service controller a search and transmission of a picture 
information if a mobile terminal among a plurality of mobile 
terminals requests a call connection to an terminating mobile 
terminal; transmitting from the picture service controller the 
information corresponding to a search request to the mobile 
switching center; and transmitting from the mobile switching 
center the picture information to the terminating mobile terminal 
along with a paging signal of the mobile terminal. 

The method according to the present invention may further 
comprise selecting by a mobile terminal user whether to execute 
the picture information transmitting method. 

In another embodiment of the present invention, a picture 
information transmitting method in a mobile radio communication 
network comprises generating a picture information of a specified 
user, registering the picture information in a picture service 
controller, and transmitting the registered picture information 
to a specified mobile terminal. 



Here, the picture information may be generated using a 
picture recognition device or a camera. The picture information 
may also be generated using other input devices. Moreover, the 
generated picture information may be registered along with a 
corresponding mobile terminal identifier. 

In still another embodiment of the present invention, a 
mobile terminal comprises a caller identifier detecting unit for 
receiving caller information transmitted through a radio channel 
and separating the caller information into picture information, 
character information, and audio information; a signal processing 
unit for processing the information separated by the caller 
identifier detecting unit; a control unit for controlling storage 
and output of the information output from the signal processing 
unit; a memory for storing the information output from the signal 
processing unit under the control of the control unit; and a 
display unit for displaying the information output from the 
signal processing unit under the control of the control unit. 

According to the present invention as described above, if 
a terminating mobile terminal receives a call signal in a mobile 
radio communication network, a caller information may be provided 
in a selective combination of the picture information, audio 
information, and character information. Thus, a user of the 
terminating mobile terminal can easily identify who the caller 
is before receiving a call. Also, a picture, i.e. a face of the 
opposite party, which can be seen during a call may be useful and 
convenient to the user. Finally, if a user pages his/her own 



mobile terminal, the user can enjoy the user's information such 
as the user's picture, characters, and voice through the mobile 
terminal . 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention will be described in detail with reference to 
the following drawings in which like reference numerals refer to 
like elements wherein: 

Fig. 1 is a block diagram of a code division multiple access 
(CDMA) type of mobile radio communication network according to 
the present invention; 

Fig. 2 is a block diagram of a mobile terminal according to 
the present invention; 

Fig. 3 is a block diagram of the picture service controller 
of Fig. 1; 

Fig. 4 is a flowchart of the picture information registering 
process in the CDMA mobile radio communication network according 
to the present invention; 

Fig. 5 is a flowchart of the caller identifying process in 
the CDMA mobile radio communication network according to the 
present invention; 

Fig. 6 illustrates the data frame structure of a paging 
signal or audio information according to the present invention; 

Fig. 7 illustrates the data frame structure of a character 
information or a picture information according to the present 
invention; and 
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Fig. 8 is a flowchart of the process for converting a 
received picture signal in conformity of a display device in a 
mobile terminal according to the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
Reference will now be made in detail to the preferred 
embodiments of the present invention; examples of which are 
illustrated in the accompanying drawings. 

Fig. 1 is a block diagram illustrating the construction of 
a CDMA type mobile radio communication network according to the 
present invention. Referring to Fig. 1, a caller information 
providing system of a mobile radio communication network 
according to the present invention includes a plurality of mobile 
terminals 10a~10n, each having a display device for displaying 
picture information; a base station and base station controller 
20 which processes originating call signals and terminating call 
signals for the mobile terminals lOa-lOn, and provides radio 
channels for enabling transmission of a picture information to 
respective mobile terminals; a mobile switching center 30 which 
processes the originating call signals from the base station and 
base station controller 20 and transmits picture information of 
a mobile terminal user to a terminating mobile terminal through 
a serving base station during the originating call signal 
processing; and a picture service controller 40 which transmits 
to the mobile switching center 3 0 the picture information 
corresponding to the originating mobile terminal under the 



control of the mobile switching center 30. 

A home location register 60 is also connected to the mobile 
switching center 3 0 and manages locations of the mobile terminals 
10a~10n; and a public switching network 70 is a general wired 
5 telephone network. 

Each respective mobile terminal 10a~10n is provided with a 
display device for displaying a picture information and/or 
character information, and a speaker for outputting an audio 
information. Particularly, the picture service controller 40 is 
10 provided with a separate memory for separately storing picture 
information, character information, and audio information. 
Accordingly, when an originating mobile terminal transmits an 
originating telephone call, one or a combination of the picture 
information, the audio information, and the character information 
15 may selectively be provided as the caller information. 

In the current CDMA cellular mobile radio communication 
network, 64 channels are allocated per each frequency. The 64 
channels includes a pilot channel, a sync channel, and 7 paging 
channels while the remaining channels are traffic channels. 
2 0 Here, the paging channel transfers message information from the 
base station to mobile terminals. Important messages include a 
system information, paging, command, and channel allocation. 

For purposes of explanation, the following functions of the 
mobile radio communication network will be defined according to 
2 5 the present invention. 

In the mobile radio communication network, a serving base 
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station may selectively transmit a paging signal as well as 
picture information, character information, or audio information 
using either one or two paging channel. If two paging channels 
are used, a main paging channel transmits the paging signal 
and/ or audio information, and a predetermined secondary paging 
channel transmits the character information and/or picture 
information. At this time, if the picture information is 
transmitted through the secondary paging channel, the paging 
signal transmitted through the main paging channel includes a 
message informing that the picture information is transmitted 
through the secondary paging channel. 

The picture information may also be transmitted with a 
traffic data to the terminating mobile terminal through a traffic 
channel provided in the mobile radio communication network. At 
this time, the picture information is preferably positioned in 
front of the traffic data. 

Moreover, the present invention uses a picture compression 
technique for storing and transmitting the picture of a caller. 
Namely, the size of the picture may be fixed, for example to 64 
x 64 bits, such that the resolution of the picture information 
would be maintained at a predetermined degree and such that the 
picture information would have a minimum amount of data during 
storage and transmission. Alternatively, the original picture 
information having a size of approximately 200 x 200 bits may be 
prepared, compressed, and transmitted while a terminating mobile 
terminal may receive the compressed picture information and 



convert the size of the picture in conformity to the size of its 
own display device. 

As shown in Fig. 2, each mobile terminal 10a-10n according 
to the present invention includes a caller identifier detecting 
unit 2 which receives a data frame transmitted through one paging 
channel, detects the caller identifier, and receives the 
transmitted data if the terminating mobile terminal identifier 
included in the data frame indicates itself to output the 
received data according to the type of data; a signal processing 
unit 3 which respectively restores an output signal from the 
caller identifier detecting unit 2 to an original audio signal, 
character signal, or picture signal; a processor 7 which 
respectively controls storage and output of the audio signal, 
picture signal, or character signal from the signal processing 
unit 3; a picture size converting unit 10 which converts the 
picture signal or character signal from the processor 7 to a 
predetermined size; a keypad 8 which controls the processor 7; 
a memory 9 which stores information output from the processor 7; 
a picture display unit 11 which displays a picture information 
output from the picture size converting unit 10; an LCD display 
unit 12 which displays a character information output from the 
processor 7; and a speaker 13 which plays audio information 
output from the processor 7. 

In the above mobile terminal, the signal processing unit 3 
includes an audio information processing unit 4, a character 
information processing unit 5, and picture information processing 
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unit 6 for respectively restoring the signal from the caller 
identifier detecting unit 2. 

Also, the picture service controller 40, as shown in Fig. 
3, includes a data transmitting/receiving unit 41 which performs 
data communication with the communication service provider 
operating center 50 or the mobile switching center 30; a caller 
identifier detecting unit 42 which detects an identifier of an 
originating mobile terminal from an output signal of the data 
transmitting/receiving unit 41; a control unit 44 which controls 
storage of the caller identifier information of each mobile 
terminal provided from the data transmitting/receiving unit 41 
or selectively outputs a stored caller identifier information; 
a caller identifier information generating unit 43 which receives 
the caller identifier information selectively output from the 
control unit 44 and provides the caller identifier information 
to the data transmitting/receiving unit 41 under the control of 
the control unit 44; and an identifier managing unit 45 which 
manages the identifier of the respective mobile terminal in the 
form of a database under the control of the control unit 44. 

The picture service controller 40 further includes a picture 
memory 46 which stores the picture information or outputs a 
stored picture information under the control of the control unit 
44; a character memory 47 which stores the character information 
or outputs a stored character information under the control of 
the control unit 44; and an audio memory 48 which stores the 
audio information or outputs a stored audio information under the 
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control of the control unit 44. 

The picture service controller 40 examines its own identifer 
managing unit 45 in accordance with a request from a mobile 
switching center 30, and if the current originating mobile 
terminal is a subscriber to which a caller identification service 
is to be provided, the picture service controller 40 provides to 
the mobile switching center a pre-requested information between 
each mobile terminal and the communication service provider 
operating center 50 through the communication service provider 
operating center 50. 

Specifically, the pre-requested information may be a picture 
information for displaying the face of a user of the originating 
mobile terminal, or a character information for displaying 
information such the telephone number, name, and/or trade name 
of the originating mobile terminal. Also, the picture service 
controller 40 may simultaneously provide a character information 
with a picture information, or may simultaneously provide a 
picture information, character information, and audio information 
which plays the contents of the character information. 

Fig. 4 is a sequential flowchart illustrating the picture 
information registering process in the CDMA mobile radio 
communication network according to the present invention. First, 
the picture compression method used in the present invention will 
be explained. 

Generally, a JPEG or JPEG-2000 has been proposed as the 
standard compression method of a still picture. The JPEG 
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transforms a still picture into a 2 -dimensional picture using a 
discrete cosine transform (DCT) , and then quantizes the 
transformed picture to improve the compression efficiency. 
However, this transform has a drawback in that a transform 
processes in both forward and reverse directions must be 
performed. Therefore, there is a great possibility that the 
JPEG-2000 will be adopted as the standard method using a wavelet 
technique, but the JPEG-2000 has a greater amount of calculation 
in comparison to the JPEG. Particularly, the compression ratio 
of the JPEG is approximately 20-80:1 while the compression ratio 
of the JPEG-2000 is 100:1. 

As compression techniques which can minimize the amount of 
calculation in a state in which the mobile terminal user can 
recognize a picture, a delta modulation (DM) having a compression 
ratio of about 4 to 1, a differential pulse coding modulation 
(DPCM) having a compression ratio of about 6 to 1, an adaptive 
pulse coding modulation (ADPCM) having a compression ratio of 
about 8 to 1 may be considered. In case of using these 
compression techniques, a robust process which is strong in 
correcting errors due to noise should also be considered. 

Referring back to Fig. 4, a mobile terminal user prepares 
a picture information such as a photograph or a picture which 
represents the character of the user using an input device such 
as a computer or scanner; and transmits the picture information 
to the mobile switching center 3 0 through the base station 20 
(steps al and bl) . The mobile switching center 30 receives the 
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picture information data, and transmits the received picture 
information data to the communication service provider operating 
center 50 for registration (step cl) . The communication service 
provider operating center 50 then compresses the received picture 
information in conformity to the determined standard or converts 
the size of the picture information, and transmits the picture 
information to the picture service controller 40 to request for 
a registration of the picture information for a caller 
identification (step dl) . 

According to the present invention, the picture information 
may be transmitted after compressing the original picture of 64 
x 64 bits, or after compressing the original picture of 200 x 200 
bits. If the original picture is ' transmitted after compressing 
the picture of 200 x 200 bits, the terminating mobile terminal 
converts the size of the picture in conformity to the size of its 
own display to display the converted picture on the display. A 
detailed explanation of this will follow later. 

Upon receiving a request the picture information 
registration, the picture service controller 40 registers the 
picture information in the picture memory 46 and manages the 
picture information of the corresponding mobile terminal user 
according to the request of the communication service provider 
operating center 50. Thereafter, the picture service controller 
40 transmits to the mobile switching center 3 0 a message 
informing a completion of the picture storage, and then the 
mobile switching center 30 transmits the same message to the 



originating mobile terminal through the base station 20 (steps 
el to gl) . 

In Fig. 4, a mobile terminal user may prepare a character 
information such as a name, trade name, or message which 
represents the character of the user using a computer or mobile 
terminal. In such case, the character information would be 
transmitted to the mobile switching center 30 through the base 
station 2 0 (steps al and bl) . The mobile switching center 3 0 
would receive the character information data, and transmit the 
received character information data to the communication service 
provider operating center 50 (step cl) . The communication 
service provider operating center 50 would request to the picture 
service controller 40 a registration of the character information 
for caller identification (step dl) . 

The picture service controller 40 would register the 
character information in the character memory 47 and manage the 
character information of the mobile terminal user according to 
the request of the communication service provider operating 
center 50. Thereafter, the picture service controller 40 would 
transmit a message informing a completion of the character 
information storage to the mobile switching center 30, and the 
mobile switching center 30 would transmit the same message to the 
originating mobile terminal through the base station 20 (steps 
el ~ gl) . 

Moreover, the mobile terminal user may prepare an audio 
information such as a song or accompaniment which represents the 
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character of the user using a computer. Thus, the audio 
information would be transmitted to the mobile switching center 
30 through the base station 20 (steps al and bl) . The mobile 
switching center 30 would receive the audio information data, and 
transmit the received audio information data to the communication 
service provider operating center 50 (step cl) . The 
communication service provider operating center 50 would request 
to the picture service controller 40 the registration of the 
audio information for the caller identification (dl) . 

The picture service controller 40 would then register the 
audio information in the audio momory 47 and manage the audio 
information of the mobile terminal user according to the request 
of the communication service provider operating center 50. 
Thereafter, the picture service controller 40 would transmit a 
message informing a completion of the audio information storage 
to the mobile switching center 30, and the mobile switching 
center 30 would transmit the same message to the originating 
mobile terminal through the base station 20 (steps el ~ gl) . 

In the above registeration process described with reference 
to Fig. 4, the communication service provider operating center 
50 or terminal subscription agency (not illustrated) may prepare 
the pictures of respective mobile terminal users using a picture 
recognition device such as a scanner or a digital camera. The 
prepared picture information is converted into a predetermined 
standard size, compressed, and then transmitted to the picture 
service controller 40 for registration. A character information 
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or audio information which represents the character of respective 
mobile users can also be prepared by the communication service 
provider operating center 50 or terminal subscription agency and 
be registered in the same manner as described above. 

Accordingly, if the mobile switching center 3 0 requests for 
information of the caller, the picture service controller 40 
determines if a picture information, a character information, and 
audio information corresponding to the originating mobile 
terminal exists using the registered information for caller 
identification. Thereafter, the mobile switching center 3 0 
selectively combines and transmits the caller information 
determined between the originating mobile terminal and the 
communication service provider operating center 50. 

In the present invention, the picture information may 
include a photograph of a user of the originating mobile terminal 
registered in the picture service controller 40, an image or 
character representing the characteristic of the user, or a still 
picture or moving picture drawn by the user. The character 
information may include the telephone number of the originating 
mobile terminal, name, trade name, or message prepared by the 
originating mobile terminal user and registered in the picture 
service controller 40. The audio information may include a known 
song or accompaniment, melody, or audio message prepared by the 
originating mobile terminal user, and registered in the picture 
service controller 40. 

The picture information, character information and the audio 



information can be prepared by a user using an input device, and 
register the information in the picture service controller 40. 
The input device may be a wired/wireless remote control, a 
keyboard, a mouse, or pen mouse connected by wire or wirelessly 
5 to the computer. 

Also, an originating mobile terminal user may select, 
register in the picture service controller 40, and transmit a 
picture information provided by the communication service 
provider operating center 50. Similarly, an originating mobile 
10 terminal user may select, register in the picture service 
controller 40, and transmit a character information and/or audio 
information provided from the communication service provider 
operating center 50. 

Such picture information as described above may be 
15 transmitted by itself or in combination ■ with one or both of the 
character information and the audio information. Likewise, the 
character information may be transmitted by itself or in 
combination with one or both of the picture information and the 
audio information. Finally, the audio information may be 
2 0 transmitted by itself or in combination with one or both of the 
picture information and the character information. 

The picture information, character information, and audio 
information as described above can be changed and/or expanded 
within the conditions supported by the communication system. 
2 5 Also, the picture information, character information, and the 
audio information may be sorted according to each user registered 
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in the communication service provider operating center 50 or 
according to each identifier of an originating mobile terminal, 
and stored in the picture service controller 40. 

Accordingly, in the present invention, if the identifier of 
an originating mobile terminal is different from the identifier 
of a terminating mobile terminal, i.e. if the originating mobile 
terminal is different from the terminating terminal, a caller 
information is provided to the terminating mobile terminal where 
the caller information may be one or a combination of the picture 
information, character information, and audio information. If 
the identifier of the originating mobile terminal is the same as 
the terminating mobile terminal, i.e. if a user pages his/her 
own mobile terminal, a user information is provided to the user's 
own mobile terminal where the user information may be one or a 
combination the picture information, character information, and 
audio information. In the latter case, the user can receive 
information meant only for the user himself /herself . 

Here, user can transmit a caller information to a 
terminating mobile -terminal, including his/her own mobile 
terminal, using either the user's mobile terminal or using a 
computer and network. The present invention will be explained 
for an embodiment in which a caller information is transmitted 
through a mobile terminal. Referring to Fig. 5, assume that in 
a caller information transmitting process through a mobile 
terminal, all types of data including paging signal, audio 
signal, character signal, and picture signal may be transmitted. 



As shown in Fig. 5, an originating mobile terminal 10a 
requests a call connection to a base station 20a (step a2) . The 
base station 2 0a receives the call request signal from the 
originating mobile terminal 10a and transmits the call request 
signal to a mobile switching center 30a. Accordingly, the mobile 
switching center 3 0a obtains the location of the terminating 
mobile terminal 10b through the location register and requests 
a search for the caller identification information of the 
originating mobile terminal 10a to the picture service controller 
40 (step b2) . 

The picture service controller 40 performs a search for the 
caller identification information and determines if a picture 
information, a character information, or a audio information 
corresponding to the originating mobile terminal 10a exists. The 
picture service controller 40 also determines which information 
should be combined and transmitted, thereby selectively combining 
and transmitting to the mobile switching center 30a the selected 
information as the caller information (step c2) . The mobile 
switching center 30a transmits the caller identification 
information and paging signal to a mobile switching center which 
controls a terminating mobile terminal 10b (step d2 ) , such that 
the caller identification information and the paging signal are 
transmitted to the terminating mobile terminal 10b (steps e2 and 
f2) . 

At this time, a base station 20b may transmit data such as 
the paging signal, audio information, character information, and 



picture information through a paging channel or traffic channel. 
Also, in the preferred embodiment, the base station 2 0b transmits 
to the termination mobile terminal 10b the paging signal and 
audio information with a data frame structure as shown in Fig. 
6 through the main paging channel. In such case, the base 
station 20b would allocate the a predetermined secondary paging 
channel as the dedicated channel for the caller identification 
service, and transmit the character information and picture 
information with a data frame structure as shown in Fig. 7 
through the dedicated channel . 

When the picture information or character information is 
transmitted together with the audio information using two 
channels, the base station 2 0b informs whether the picture 
information or character information exists in the secondary- 
channel information field 5e of the message transmitted through 
the main paging channel. Two paging channels may increase the 
efficiency of data transmission and reduce the load of the main 
paging channel since the character information and audio 
information have different transmission rates. 

Although the terminating mobile terminal 10b in Fig. 5 is 
illustrated to belong in a control area of a mobile switching 
center 30b different from the mobile switching center 30a, the 
terminating mobile terminal 10b may also belong to the mobile 
switching center 30a. 

In the present invention, a terminating mobile terminal 10b 
continuously checks during an allocated slot of time in each 



paging period whether a terminating signal for the terminating 
mobile terminal 10b is being transmitted. Here, the slot time 
allocated to the terminating mobile terminal 10b in the paging 
channel may be 80 msec for a paging period of 5.12 sec. If an 
input frame contains an identifier of the terminating mobile 
terminal, the caller identifier detecting unit 2 of Fig. 2 
detects a corresponding data from the input frame. 

From the detected data, the caller identifier detecting unit 
2 identifies the terminating and originating mobile terminal 
identifiers 5a and 5b shown in Fig. 6, and determines the type 
of transmitted data through the data type field 5c. The 
transmitted data may be a paging signal, e.g. ring signal, a 
audio data, or both a paging signal and audio data. Also, 
secondary channel information field 5e includes a message 
informing whether a picture information or character information 
has been transmitted through a predetermined secondary channel. 
Accordingly, if the caller identifier detecting unit 2 determines 
that a picture information and/or character information has been 
transmitted, the terminating mobile terminal 10b receives the 
picture information or character information by moving to the 
secondary paging channel, and thereafter returns back to the main 
paging channel . 

The caller identifier detecting unit 2 next . determines 
whether the transmitted data is an audio information, character 
information," or picture information. If the data is an audio 
information, the audio information is transmitted to the audio 



information processing unit 4 for processing and then transferred 
to the processor 7. If the data is a picture information and/or 
character information, the caller identifier detecting unit 2 
respectively transfers the picture information and/or character 
information to the picture information processing unit 6 and 
character information processing unit 5. The character 
information processing unit 5 and picture information processing 
unit 6 restore the character information and picture information 
to the original character signal and picture signal of 200 x 200 
bits, and transfers the restored information to the processor 7 
(see SI and S2 of Fig. 8) . 

The processor 7 appropriately controls one or a combination 
of the picture display unit 11, the LCD display unit 12, and the 
speaker 13 depending upon the caller identification information. 
For example, if the caller identification information 
corresponding to the originating mobile terminal 10a represents 
that a picture information, character information, and audio 
information exist, the processor 7 controls the picture display 
unit 11 to display the picture information, controls the LCD 
display unit 12 to display the character information, and 
controls the speaker 13 to play the contents of the character 
inf ormation . 

The picture information displayed on the picture processing 
unit 11 may be processed in two ways. First, if the transmitted 
picture information is determined to have a specific size (for 
example, 64 x 64 bits) in the system, the processor 7 displays 



the picture information from the picture information processing 
unit 6 as is. Second, if the transmitted picture information is 
a compressed picture of originally 200 x 200 bits, the processor 
7 converts the resolution of the transmitted picture signal 
5 through the picture size converting unit 10 such that the size 
of the picture information from the picture information 
processing unit 6 matches the size of the picture display unit 
11 of the mobile terminal. 

Fig. 8 shows the second conversion process in which a 

10 compressed picture is received (step SI) and restored to the 
original picture of 200 x 200 bits (step S2) . The restored 
original picture of 200 x 200 bits is then transformed into a 
picture of 256 x 256 bits using a horizontal interpolation or 
vertical interpolation (step S3). Thereafter, the processor 7 

15 either reduces the resolution of the transformed picture 
information of 256 x 256 bits to 64 x 64 bits or 128 x 128 bits, 
or enlarges the transformed picture information. Although any 
method may be used to reduce or enlarge the resolution, the 
processor reduces the resolution by a pixel .skipping or averaging 

2 0 technique and enlarges the resolution by a bi-linear 
interpolation or pixel duplicating technique. Namely, the 
resolution of the picture is converted in conformity to the size 
of the picture display unit 11 of the terminating mobile terminal 
10b (step S4) . 

25 The picture information as converted above is stored in the 

memory 9 and displayed on the LCD display unit 12 under the 
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control of the processor 7. According to the present invention, 
by displaying the picture information stored in the memory 9, a 
continuous display of the picture information can be maintained 
until a corresponding telephone call is completed. 

Also, the processor 7 may provide an audio information 
through the speaker 13 after a terminating call signal, or 
directly output the audio information, omitting the terminating 
call signal. 

Referring back to Fig. 5, if a user at the terminating 
mobile terminal 10b answers the telephone call after viewing the 
caller identification information, a pager-responding signal is 
transmitted from the terminating mobile terminal 10b to the 
corresponding mobile switching centers 30a and 30b, and a traffic 
path between the originating mobile terminal and the terminating 
mobile terminal 10b is determined (steps g2 to k2) . Accordingly, 
the terminating mobile terminal 10b can be provided with one or 
a combination of the picture information, the character 
information, and the audio information as the caller 
identification information service requested through the 
communication service provider operating center 50. Namely, the 
terminating mobile terminal 10b can be provided with a picture 
information and audio information, a picture information and 
character inf ormation, or a picture information, character 
information, and audio information. 

Therefore, according to the present invention, a terminating 
mobile terminal can be provided with a picture information of a 
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caller, or caller information of one or a combination of a 
picture information, audio information, and character 
information, when the terminating mobile terminal receives a 
telephone call signal in a mobile radio communication network. 
For example, the terminating mobile terminal can be provided with 
only a picture information for displaying a face of the caller; 
both a picture information and character information; or a 
picture information, character information, and audio information 
simultaneously. Because a caller information is provided, a 
terminating mobile terminal user can recognize who is calling. 
Accordingly, the terminating mobile terminal user can decide 
whether to answer the telephone call, and during the telephone 
call, the terminating mobile terminal user can view a picture of 
the caller. Finally, in the event that a user pages his/her own 
mobile terminal, the user can receive a picture information, 
character information, and/or audio information registered by the 
user through his/her own mobile terminal. 

The foregoing embodiments are merely exemplary and are not 
to be construed as limiting the present invention. The present 
teachings can be readily applied to other types of apparatuses. 
The description of the present invention is intended to be 
illustrative, and not to limit the scope of the claims. Many 
alternatives, modifications, and variations will be apparent to 
those skilled in the art. 
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